ABSTRACT
INTRODUCTION
Anterior segments of the jaws in maxillary and mandibular locations are often considered as safer areas when compared with posterior jaws during surgeries (1, 2) . Incisive canal (IC), located at the midline, posterior to the central incisor teeth, is an important anatomic structure of the anterior maxillary area (3) . The canal commences towards the front of the floor of each nasal cavity. It opens into median plane of the palatine process of the maxilla, posterior to the central incisors and transmits naso-palatine vessels and nerves, branches of the maxillary division of the trigeminal nerve and the maxillary artery (4) . It is important to know the anatomic features in this area when performing surgeries (e.g., implant, bone augmentation and apicoectomy) (3) . According to the presence or absence of teeth in the anterior maxilla, dimensional changes of anterior jaw bones and incisive canal were reported (5, 6) .The gender influenced on buccal bone dimensions and incisive canal (7) ,men had higher level than women (6) ,women have less dense bone than men and over the years an equal loss of bone usually leaves women with a lesser bone mass (8) .
( Dental esthetics has become an important issue in implant dentistry in the anterior maxilla, patients consider the esthetic outcome to be an essential factor, often surpassing even functional aspects of the dental implant therapy (9) . Among all the teeth, the upper incisors demand the greatest attention in implant treatment, from both an esthetic and functional viewpoint. Two anatomical limitations exist in the anterior maxilla. One is the absorption of the alveolar bone following loss of the incisors, and the other is the location of the incisive canal at the palatal zone of the incisor region (10) .The computed tomography (CT) scan is an imaging method that uses X-rays to create cross-sectional pictures of the body. A computer crates separate image of body area, called slices, were can be stored, viewed on monitor or printed on film. (11) . Innovations in imaging systems and increased usage of preoperative CT evaluation have allowed us to get a more accurate and close look at the incisive canal and surrounding bone (12) .In the present study spiral computed tomography used for determination the effect of gender, age and central incisors loss on incisive canal and buccal bone anterior to canal.
MATERIALS AND METHODS
The sample composed of 156 patients, age ranged between (20-70) years old, the total sample included patients attended to the Baquba teaching general hospital in Diyala for CT scan investigations for different diagnostic purposes. Those subjects were divided into 2 groups: 1-Dentate group: included 120 dentate subject (60 male and 60 female) with age ranging from (20-70). 2-Edentate group: included 36 subjects (18 male and 18 female) with age ranging from (50-70), all the edentate group with missing both maxillary central incisors. Edentate group divided into two group according to the duration of maxillary central incisor teeth loss, long duration (5+) years which consists 26 subjects and short duration (<5 years) which consists of 10 subjects.
The CT machine used in the present study was (Toshiba, Aquillion 64) with a helical scan to acquire the image. The image were generated at 120kv and 500 mA x-ray, the slice thickness of the image was 0.5mm,the image matrix size was 512× 512,window level(WL) =35,window width(WW) =85,exposure time =2.5 sec. and imaging zoom =1.00.
The following measurements were taken on sagittal section of CT according to protocol (3) . A-The diameter of (IC) were measured, the following points were selected for standardized measurement as shown in figure 1 1. The diameter of crestal part of IC (at incisive foramen). 
Statistical analysis
Statistical analyses were done using SPSS version 21 computer software (Statistical Package for Social Sciences). Quantitative variables are described by mean, SD. The statistical significance, strength and direction of linear correlation between 2 quantitative normally distributed variables were assessed by Pearson's linear correlation coefficient. Cohen's d is a standardized measure of effect size for difference between 2 means, which can be compared across different variables and studies, since it has no unit of measurement. A multiple linear regression model was used to study the net and independent effect of a set of explanatory variable (gender, age and duration of edentulous central incisor) on a quantitative outcome (dependent) variable. 
RESULTS
Incisive canal dimensions (length and diameter) for dentate subjects differed according to gender. Mean values showed that male had longer and wider canals in dentate subjects ,for testing the effect of gender on these measurements by cohen's d , the effect seem to be moderately strong (0.46, 0.55). buccal bone dimensions (length and distance of bone anterior to the canal) were different between genders, where male had greater mean values than female, for testing the effect of gender on these measurements by cohen's d, the effect seem to be moderately strong (0.37, 0.42) ( Table 1) .
Edentate group shows similar results. Length, diameter of the canal and length, distance of buccal bone anterior to the canal were greater in mean value for male subjects compared with female subjects, for testing the effect of gender on these parameters by cohen's d, the effect seem to be moderately strong for both gender (0.44, 0.57, 0.61, 0.77) ( Table 2) .
Absence of maxillary central incisors cause a decrease at incisive canal length and buccal bone dimensions(length and distance) for both genders, for testing the effect of tooth loss on these parameters by cohen's d, the effect seem to be strong for male (-0.89, -1.17, -1.4) and for female (-1.37, -1.44,-1.62) while canal diameter was not change according to dental status and there was no effect of tooth loss on this parameter for both gender (cohen's d=0) (Table3).
Mean value of canal length and buccal bone dimensions(length and distance)begin higher in short duration (<5years) as compared to long duration (5+) years for both genders, for testing the effect of the duration of maxillary central incisors teeth loss on these parameters by cohen's d, the effect seem to be moderately strong to strong for male (-0.8,-0.43, -0.92)and strong for female (-1.14, -1.13, -1.22)while canal diameter show weak effect with duration for both male (-0.18) and female (-0.17) ( Table 12) .
Age shows very weak indirect relationship and non significant correlation with all selected measurements in current study. In the linear regression model, gender shows a statistically significant difference on all selected measurements in the study sample after adjusting for age and duration of maxillary central incisors teeth loss, age shows a non statistically significant difference on all selected measurements after adjusting for gender and duration of maxillary central incisors teeth loss, duration of maxillary central incisors teeth loss shows a statistically significant difference on canal length and buccal bone dimensions while it shows a no statistically significant difference on mean canal diameter after adjusting for age and gender (Tables 4-11). R²=0.115, P (Model) = 0.027 
DISCUSSION
The present study showed gender and loss of maxillary central incisors influenced the incisive canal and buccal bone dimensions anterior to this canal. When dentate subjects were classified according to gender, male had greater canal and buccal bone dimensions. Edentate subjects (with missing maxillary central incisors) showed the same results when gender was considered. Our result agreed with the study made by Liang et al (6) who examined incisive canal length and diameter on 120 CT scans and found higher values in male.
Bornstein et al (7) examined 44 male and 56 female, they measured canal dimensions and buccal bone width and reported statistically higher buccal bone width and canal length values in male and this seem to be closes to our result. Guncu et al (3) and Tozum et al (13) examined 417 males and 516 females, they reported that the gender had significant influence on canal and buccal bone dimensions for both dentate and edentulous patients. The effect of tooth loss on the canal and buccal bone dimensions in male and female were examined. When central incisors were not present, both incisive canal length and buccal bone dimensions decreased; however, canal diameter did not change with dental status in both genders. Our study come in agreement with the study made by liang et al (6) ,they reported longer canals in dentate patients with no statistical difference noted for the canal diameter.
Song et al (14) examined canal length in 56 maxilla and found that the canal length decrease in edentulous subjects and this correlate with the present study. Our result are in agreement with
